The Impact of Turbidity on the Predator-Prey Relationship between Red Swamp Crayfish (Procambarus clarkii) and Pacific Tree Frog (Pseudacris regilla) Tadpoles by Suh, Daniel
RESEARCH POSTER PRESENTATION DESIGN © 2015 
www.PosterPresentations.com 
(—THIS SIDEBAR DOES NOT PRINT—) 
DES I G N  G U I DE  
 
This PowerPoint 2007 template produces a 36”x48” 
presentation poster. You can use it to create your research 
poster and save valuable time placing titles, subtitles, text, 
and graphics.  
 
We provide a series of online tutorials that will guide you 
through the poster design process and answer your poster 
production questions. To view our template tutorials, go online 
to PosterPresentations.com and click on HELP DESK. 
 
When you are ready to print your poster, go online to 
PosterPresentations.com 
 
Need assistance? Call us at 1.510.649.3001 
 
 
QU ICK  START 
 
Zoom in and out 
 As you work on your poster zoom in and out to the level 
that is more comfortable to you.  
 Go to VIEW > ZOOM. 
 
Title, Authors, and Affiliations 
Start designing your poster by adding the title, the names of the authors, 
and the affiliated institutions. You can type or paste text into the 
provided boxes. The template will automatically adjust the size of your 
text to fit the title box. You can manually override this feature and 
change the size of your text.  
 
TIP: The font size of your title should be bigger than your name(s) and 
institution name(s). 
 
 
 
 
Adding Logos / Seals 
Most often, logos are added on each side of the title. You can insert a 
logo by dragging and dropping it from your desktop, copy and paste or by 
going to INSERT > PICTURES. Logos taken from web sites are likely to be 
low quality when printed. Zoom it at 100% to see what the logo will look 
like on the final poster and make any necessary adjustments.   
 
TIP:  See if your school’s logo is available on our free poster templates 
page. 
 
Photographs / Graphics 
You can add images by dragging and dropping from your desktop, copy 
and paste, or by going to INSERT > PICTURES. Resize images 
proportionally by holding down the SHIFT key and dragging one of the 
corner handles. For a professional-looking poster, do not distort your 
images by enlarging them disproportionally. 
 
 
 
 
 
 
 
Image Quality Check 
Zoom in and look at your images at 100% magnification. If they look good 
they will print well.  
ORIGINAL	   DISTORTED	  
Corner	  handles	  
Go
od
	  p
rin
/n
g	  
qu
al
ity
	  
Ba
d	  
pr
in
/n
g	  
qu
al
ity
	  
QU ICK  START ( con t . )  
 
How to change the template color theme 
You can easily change the color theme of your poster by going to the 
DESIGN menu, click on COLORS, and choose the color theme of your 
choice. You can also create your own color theme. 
 
 
 
 
 
 
 
You can also manually change the color of your background by going to 
VIEW > SLIDE MASTER.  After you finish working on the master be sure to 
go to VIEW > NORMAL to continue working on your poster. 
 
How to add Text 
The template comes with a number of pre-
formatted placeholders for headers and text 
blocks. You can add more blocks by copying and 
pasting the existing ones or by adding a text box 
from the HOME menu.  
 
 Text size 
Adjust the size of your text based on how much content you have to 
present. The default template text offers a good starting point. Follow 
the conference requirements. 
 
How to add Tables 
To add a table from scratch go to the INSERT menu and  
click on TABLE. A drop-down box will help you select rows 
and columns.  
You can also copy and a paste a table from Word or another PowerPoint 
document. A pasted table may need to be re-formatted by RIGHT-CLICK > 
FORMAT SHAPE, TEXT BOX, Margins. 
 
Graphs / Charts 
You can simply copy and paste charts and graphs from Excel or Word. 
Some reformatting may be required depending on how the original 
document has been created. 
 
How to change the column configuration 
RIGHT-CLICK on the poster background and select LAYOUT to see the 
column options available for this template. The poster columns can also 
be customized on the Master. VIEW > MASTER. 
 
How to remove the info bars 
If you are working in PowerPoint for Windows and have finished your 
poster, save as PDF and the bars will not be included. You can also delete 
them by going to VIEW > MASTER. On the Mac adjust the Page-Setup to 
match the Page-Setup in PowerPoint before you create a PDF. You can 
also delete them from the Slide Master. 
 
Save your work 
Save your template as a PowerPoint document. For printing, save as 
PowerPoint or “Print-quality” PDF. 
 
Print your poster 
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the “Order Your Poster” button. 
Choose the poster type the best suits your needs and submit your order. If 
you submit a PowerPoint document you will be receiving a PDF proof for 
your approval prior to printing. If your order is placed and paid for before 
noon, Pacific, Monday through Friday, your order will ship out that same 
day. Next day, Second day, Third day, and Free Ground services are 
offered. Go to PosterPresentations.com for more information. 
 
Student discounts are available on our Facebook page. 
Go to PosterPresentations.com and click on the FB icon.  
©	  2015	  PosterPresenta/ons.com	  
	  	  	  	  2117	  Fourth	  Street	  ,	  Unit	  C	  	  	  	  	  	  	  	  	  
	  	  	  	  	  Berkeley	  CA	  94710	  
	  	  	  	  posterpresenter@gmail.com	  
The freshwater streams of the Santa Monica Mountains (Los Angeles, CA) 
have been negatively affected by anthropogenic stressors. These stressors 
include erosion due to agriculture, pollution from chemical runoff, and 
industrialization. The introduction of non-native species and urban runoff 
into local streams has made it difficult for native species to survive, 
especially amphibians. The red swamp crayfish (Procambarus clarkii) is a 
non-native species that has become extremely invasive in the Santa Monica 
Mountains. Increased land modification, fragmentation, and urbanization 
are affecting the landscape, leading to a more turbid aquatic environment. 
This experiment tests the impact of turbidity on the predatory-prey 
relationship between P. clarkii and a non-declining native amphibian 
species, the Pacific Tree Frog (Pseudacris regilla). The survivorship and 
the ability for P. regilla tadpoles to find cover in the presence of crayfish 
was measured and compared between aquatic environments with clear or 
turbid water. Our results show that a more turbid environment relates to 
lower tadpole survivorship (p=0.02) and a lower likelihood of using shelter 
(p=0.15). These results provide important insight on the possible effects of 
human development on ecosystems that are already fragile. Pollution to 
streams in the form of erosion has inherent negative effects, but can also 
have less obvious negative effects when it gives advantages to existing 
invasive species. 
 
Abstract	  
Objec>ves	  
Collection 
 
Procambarus clarkii and Pseudacris regilla were captured in the streams 
of the Santa Monica Mountains. Procambaraus clarkii were gathered in 
Malibu Creek State Park using basic wire traps and then housed 
individually in cold storage for at least 48 hours prior to trials. Pseudacris 
regilla were captured in Lower Cold Creek and kept in cold storage 
individually for at least 48 hours prior to trials. Both were not fed during 
the 48 hour period before trials. 
 
 
 
 
 
 
Setup 
 
Trials were recorded on two separate occasions and the same setup was 
used each time. Six pairs of trials were run on both occasions. Every trial 
consisted of two plastic shoebox containers that each contained one long 
bubbler and one plastic shelter. A beaker of water was placed over the 
shelter to keep it in place. The control contained 2 liters of deionized water 
with no sediment and the experimental contained 2 liters of deionized 
water with 180 g of sediment. The sediment was gathered from the bank of 
the stream in Malibu Creek State Park where the crayfish were collected. 3 
tadpoles were then added to each container and allowed to acclimate for 5 
minutes. After 5 minutes, 1 crayfish was added to each container and data 
collection began. 
 
 
 
 
 
 
 
Data Collection 
 
Data were collected for a total of 5 hours with the first 3 hours in daylight 
and the last 2 hours in darkness. Data were collected at 10 minute intervals 
for the first hour. After the first hour, data were collected at 30 minute 
intervals until the end of the experiment. At each reading the observer 
counted the number of visible tadpoles that were alive and that were 
hiding. The water was stirred to begin data collection and was stirred once 
more at 2 hours to help suspend sediment. The cover was lifted at 3 hours 
to more easily check if tadpoles were using the cover. 
 
Data Analysis 
 
Data was analyzed similarly for survivorship and number under cover. 
Percentages were measured at each interval for survivorship and averaged 
together for all replicates at one interval. The average was transformed 
using the arcsine transformation and then plotted against intervals. 
Percentages of tadpoles under cover were calculated by dividing the 
amount of tadpoles under cover by the number of tadpoles alive at that 
moment. These values were averaged together for all replicates for the 
overall experiment. The average was then transformed using the arcsine 
transformation. A non-directional t-test was performed for both sets of 
data. 
 
Materials	  and	  Methods	  
Survivorship 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Survivorship over time showed a significant difference between the control 
and the experimental. The control group had a higher number of survivors 
at every reading and had a shallower trend compared to the experimental. 
The p-value was calculated using a t-test and was found to be 0.0215. “A” 
represents the experimental and “B” represents the control. 
 
The data were calculated as percentages and transformed using an arcsine 
transformation. The means were 70.0 for clear water and 50.1 for turbid 
water for survivorship.  
 
Under cover 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The number of tadpoles found under the cover was recorded at each time 
interval. An overall average of tadpoles found under cover was calculated 
for the control and the experimental. The control shows a higher average 
than the experimental. The p-value was calculated using a t-test and was 
found to be 0.151. “A” represents the experimental and “B” represents the 
control. 
 
The data were calculated as percentages and transformed using an arcsine 
transformation. The means were 26.8 for clear water and 18.9 for turbid 
water for shelter use.  
 
Results	   Conclusions	  
•  Survivorship was lower in turbid water than clear water (p = 0.0215). 
•  We can reject the null hypothesis that states that there is no change in 
survivorship between clear and turbid water. 
•  Fewer tadpoles tended to find cover in turbid water when compared to 
clear water (p = 0.151). 
•  We can not reject the null hypothesis that states that there is no change 
in likelihood to find cover between clear and turbid water. 
•  Turbid water is potentially disadvantageous for Pacific Tree Frog 
tadpoles, a native species, but advantageous for Red Swamp Crayfish, a 
non-native species. 
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•  Observe the predator-prey relationship between an invasive and native 
species 
•  Compare this relationship in a clear aquatic environment to a turbid 
aquatic environment 
•  Measure survivorship over time 
•  Measure success in finding shelter 
•  Determine if turbidity will change survivorship or success in finding 
shelter of tadpoles in the presence of crayfish 
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